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rCH Cl CWOH) CH9(OH)] and [CH«(OH).CHCl.CHa(OH)]. These are separate
from Ae reaction mixture by fractional distillation under reduced pressure, and art
afterwards nitrated alone or in admixture with glycerine. In the latter case U"
reaction is claimed to be less dangerous, and the separation quicker (Welter, Bntisl
Patent 6 -61 1005). Dinitromonochlorhydrin is easily stabilised m the usual way
and stands the Abel heat test for a much longer time than ordinary nitroglycerine
It is a pale yellow liquid with a faint aromatic smell, soluble m ether, alcohol
acetone, chloroform, etc., and insoluble in water and acids. ^ Its sp gr is 1.540*
at i*° C and it boils at atmospheric pressure at 190-193 <- If boiled umif,
a pressure of 15 mm., no partial decomposition takes place, and it distils ovei
at i2o°-i23° C as a colourless oil.
It is surprisingly insensitive to shock and friction, is not hygroscopic, does not freeze at-25" *<
- 30° C., and dissolves easily in nitro-glycerine. The addition of 20 per cent, to mtro-glycenne render,
it practically unfreezable. It is said to be an excellent gelatinising medium for mtro-cellulose. O i i<
disadvantage it possesses, viz., the formation of HC1 on explosion, hut this can be rectified in lurtf*
measure by adding an alkali nitrate to the explosive.
Di-nitro-acetin and Di-nitro-formin are produced by the nitration of mono-acetin
C*Ha(OH)o.O.CO.CH3, and monoformin, C3HB(OH)2.O.CO.H. Their properties resemble thos<
of cfinitromonochlorhydrin, and they have been used for making unfreezable nitro-glyc<:rm<
explosives (see Zeitschr. Sch.-Sprengstoffwesen, 21, 1907).
Gun-cotton
The process now coming into general use for gun-cotton manufacture is the:
result of important improvements devised by Messrs J. M. and W. T. Thomson
of the Royal Gunpowder Factory, Waltham Abbey (British Patent, 8,278, 190.$
D.R. Patent, 172,499, 1904). The following description is taken largely from the5
paper by Colonel Sir F. L. Nathan in the Journal #/ the Society of Chemical Industry^
27th February 1909. To the Council of the Society and to Sir Frederic Nathan
my best thanks are due for their kind permission to use the accompanying
illustrations.
The raw materials are cotton waste and sulphuric and nitric acids. Ordinary cotton waste varioj*
considerably in character, and this is not without effect on the character of the resulting gun-cot ton.
Before it is received at the works it has been subjected to treatment with alkaline, bleaching and
acid liquors in succession, after which it has been washed and dried; or the oil, etc., lias !>ivn
extracted with benzol. The physical condition of the cotton, and, to some extent, its chenm';*.!
properties, are affected by this process, and an undue proportion of " fly" or finely divided and l<'Itr«J
material will hinder the penetration of mixed acids during nitration and diffusion of waste udd frum
the sphere of reaction, and may indicate the presence of products of hydrolysis or of oxidation «*<
cellulose. Oxy-cellulose exerts an influence on the nitrogen content of the gun-cotton and on un
solubility in ether alcohol if it be present in appreciable quantity. IIydrnctillulo.se, produced by
hydrolytic action, yields a nitro-cellulose agreeing in properties with that obtained from untroialcMl
cellulose so far as nitrogen content and solubility in ether alcohol are concerned. The viscosities
of nitro-hydrocellulose solutions in acetone are less than those of similar nitro-cellulnso solutions*
however, and this fact taken in conjunction with the power of reducing Fehlmg's solution and «»f
fixing methylene blue, possessed by hydrocellulose, indicates a structural change which may possibly
affect adversely the stability of gun-cotton containing its esters.
Blotting-paper made from cotton, paper shreds, tissue paper, cellulose as used for paper making,
and other raw materials have been suggested for rhe manufacture, but all have been discarded, art*I
even celluloid and artificial silk makers use cotton, though paper is still largely used in the manufart u ro-
of celluloid.
The prepared cotton waste on arrival at the factory contains a notable percentage
of hygroscopic moisture, also wood, pieces of iron, metal, string, rubber, etc. Tim
mechanical impurities are removed as far as possible by hand-picking, and th«t
cotton is then passed through a teasing machine (Fig. 30), which separates the cotton
fibres and opens out knots and lumps. It is then again picked over as it leaves
the machine.
v. £* Waltham ^Abbey the cotton, as it leaves the teasing machine, is delivered on to an endless
tend which carries; it to the drying machine. The moisture is expelled from the cotton by a blast
of hot air supplied by a fan through a steam heater. The cotton waste passes very slowly through

